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2-9.5.2 Inspection and Testing Documentation

2-9.5.2.1 Proof Testing

All slings shall be proof tested (load tested) prior to initial use by the manufacturer or user.
Proof test date shall be marked on the sling. Proof test shall never be less than minimum
requirements defined in ASME B30.9, Slings. A tag indicating date of load test may be affixed
to the device for filed verification. See an example in Figure 1.

Figure 1: Example Of A Load Test Tag

Load Test
Date

10/30/2023

2-9.5.3 Periodic Inspections

The periodic inspection for all sling types used at Hanford shall be documented by any one of the
following methods:

1. Mark a serial number on the sling and maintain inspection records by serial numbers.

2. Institute a comprehensive marking program (such as color coding) to indicate when the
next inspection is required.

3. Mark each sling with a tag that indicates when the next periodic inspection is required.
This tag becomes the record.
2-9.5.3.1 Periodic Inspection Record Tags

A periodic inspection tag (like the example shown in Figure 2) or a mark on each sling is
required to document the inspection, in addition to the other sling identification requirements for
each sling type prescribed by ASME B30.9, Slings.

Figure 2: Example Of A Periodic Inspection Tag

Inspection
Due

10/2023
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2-100. HOOKS

2-10.1 Scope

This Hanford Site Hoisting and Rigging Manual (HSHRM) chapter applies to the construction,
installation, operation, inspection, testing, maintenance, and the safe use of hooks installed on
cranes or hoists as prescribed by the American Society of Mechanical Engineers (ASME)
standards and the Occupational Safety and Health Administration (OSHA) regulations. This
chapter implements required criteria the following standards:

e ASME B30.10, Hooks

e OSHA 29 CFR 1910.179, Overhead and Gantry Cranes

e OSHA 29 CFR 1910.180, Crawler Locomotive and Truck Cranes

e OSHA 29 CFR 1910.181, Derricks

e OSHA 29 CFR 1926, Subpart CC, Cranes and Derricks in Construction

2-10.2 Accessing Requirements
a. Toaccess ASME standards, choose one of the following options:

e |HS Engineering Standards, Regulations and Technical Specifications. The
contractor must have paid for access to the specific standard.

e Purchase standards directly from ASME.
b. To access OSHA standards, go to:
e OSHA 29 CFR 1910.179, Overhead and Gantry Cranes
e OSHA 29 CFR 1910.180, Crawler Locomotive and Truck Cranes
e OSHA 29 CFR 1910.181, Derricks

e OSHA 29 CFR 1926, Subpart CC, Cranes and Derricks in Construction or see
Chapter 3-7

c. To view aread-only ASME file, go to:
e ASME B30.10-2019, Hooks

2-10.3 Implementation

Contractors shall comply with OSHA, ASME, this HSHRM, and the manufacturers’
requirements. Users of this HSHRM are responsible to implement all applicable requirements.
If standards conflict, the user shall adhere to the standard containing the most stringent
requirements. In most cases, ASME standards provide the most comprehensive information.

Users should contact a Hanford Hoisting Rigging Committee (HHRC) representative or send an
email requesting a formal interpretation. See Chapter 1-10, Interpretations, for the process to be
followed. Notify the HHRC if any inconsistent standards are identified.
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This HSHRM does not intend to require retrofitting of existing equipment. However, when any
hoisting or rigging equipment is modified, its performance requirements shall be reviewed
relative to the requirements within the current HSHRM. The need to meet the current
requirements shall be evaluated by a qualified person selected by the owner (user).
Recommended changes shall be made by the owner (user).

2-10.4 Inconsistent Standards

OSHA 1910.179 and 1926.1412 require Monthly Documented Hook Inspections along
with other critical items, while ASME B30.10, Hooks, does not require monthly
inspections to be documented. Therefore, follow the OSHA requirements.

OSHA 29 CFR 1910.179, Overhead and Gantry Cranes, sets removal criteria for hooks
at 15% of normal throat opening or more than 10 degree twist from the plane of the
unbent hook, while ASME B30.10, Hooks, sets hook removal criteria at 5% for throat
opening not to exceed ¥ inch and any visibly apparent bend or twist from the plane of the
unbent hook. Therefore, follow the ASME requirements.

2-10.5 Hanford Specific Requirements and Practices

2-10.5.1 Monthly and Periodic Hook Inspections (Records Required)

Monthly and periodic inspections shall include the requirements of Frequent Inspection
as identified in ASME B30.10, Hooks, shall be done by a qualified person (see Chapter 1-
4, Personnel Qualifications and Training Requirements), and shall be documented as
required by OSHA 29 CFR 1910.180, Crawler Locomotive and Truck Cranes.

A monthly documented hook inspection is required on overhead, gantry, and mobile
cranes. Monthly hook inspection is a visual inspection for deformation, throat opening,
and wear. Measurements are only required if the inspector finds evidence of distortion or
damage. Monthly hook inspections on such cranes should be done in conjunction with
the monthly rope or chain inspection. On manually operated lever hoists, overhead
(underhung) hoists, jibs, and monorail systems, periodic hook inspection is required, but
monthly hook inspection is not required.

When monthly and periodic inspection fall in the same month, only the periodic
documented hook inspection is required that month.

Crane hooks, hoist hooks, and miscellaneous hooks, as identified in ASME B30.10,
Hooks, shall be equipped with latches unless determined by a qualified person that the
use creates a greater hazard for the specified application.

2-10.6 Temperature Limitations — Crane Hooks, Hoist Hooks, and Miscellaneous Hooks

When hooks are to be used at temperatures above 400°F or below —40°F, the hook manufacturer
or a qualified engineer should be consulted.
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NOTE: This combined chapter shows all requirements for both Chapters 2-16 and 2-21,
although section numbers reflect only the compound numbering for Chapter 2-16.

2-16 HOISTS

2-16.1 Scope

This Hanford Site Hoisting and Rigging Manual (HSHRM) chapter applies to the marking,
construction, installation, inspection, testing, maintenance and operation of the following:

e Overhead Underhung and Stationary Hoists
e Hand chain-operated chain hoists and electric and air-powered chain and rope hoists
e Lever Hoists

e Ratchet and pawl and friction brake type manually lever operated chain, rope, and web
strap hoists used for lifting, pulling, and tensioning applications

The proper and safe use of hoists is governed by the American Society of Mechanical Engineers
(ASME) standards and Occupational Safety and Health Administration (OSHA) regulations.
This chapter implements required criteria from the following standards:

e ASME B30.16, Overhead Underhung and Stationary Hoists
e ASME B30.21, Lever Hoists
e OSHA 29 CFR 1910.179, Overhead and Gantry Cranes

e OSHA 29 CFR 1926 Subpart CC, Section 1926.1438, Overhead and Gantry Cranes
(only applies to temporarily installed cranes)

The responsible engineer may invoke ASME NUM-1, Rules for Construction of Cranes,
Monorails, and Hoists (with Bridge or Trolley or Hoist of the Underhung Type), for cranes used
at nuclear facilities. ASME NUM-1 applies to the design, manufacture, testing, inspection,
shipment, storage, and erection of monorails and hoists (with bridge, trolley, or hoist of the
underhung type).
2-16.2 Accessing Requirements

a. To access ASME standards, choose one of the following options:

e |HS Engineering Standards, Regulations and Technical Specifications. The
contractor must have paid for access to the specific standard.

e Purchase standards directly from ASME.

b. To access OSHA standards, go to:
e OSHA 29 CFR 1910.179, Overhead and Gantry Cranes
e OSHA 29 CFR 1926.554, Overhead Hoists
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c. To view read-only ASME files, go to:
e ASME B30.16-2022, Overhead Underhung and Stationary Hoists
e ASME B30.21-2019, Lever Hoists

2-16.3 Implementation

Contractors shall comply with OSHA, ASME, this HSHRM, and manufacturers’ requirements.
Users of this HSHRM are responsible to implement all applicable requirements. If standards
conflict, the user shall adhere to the standard containing the most stringent requirements. In
most cases, ASME standards provide the most comprehensive information.

Users should contact a Hanford Hoisting and Rigging Committee (HHRC) representative or send
an email requesting a formal interpretation. See Chapter 1-10, Interpretations, for the process to
be followed when requesting an interpretation. Notify the HHRC if any inconsistent standards
are identified.

This HSHRM does not intend to require retrofitting of existing equipment. However, when any
hoisting or rigging equipment is modified, its performance requirements shall be reviewed
relative to the requirements within the current HSHRM. The need to meet the current
requirements shall be evaluated by a qualified person selected by the owner (user).
Recommended changes shall be made by the owner (user).

2-16.4 Inconsistent Standards

No inconsistencies between standards are currently identified.

2-16.5 Hanford Specific Requirements and Practices

CAUTION: Working on or under a suspended load is prohibited, except when the load can be
supported by blocking or cribbing, can be securely braced, or can be supported substantially by
some other means that would prevent the load from moving. Some loads being lifted and set in
place may require special handling control measures such as inspecting, landing, setting, or
controlling the load, that may require personnel to position their hands or other body parts
under the load when no other method is feasible. These special handling control activities
MUST BE APPROVED by management and industrial safety PRIOR TO BEING PERFORMED.

2-16.5.1 Load-Test Weight

The load-test weight shall be traceable to a recognized standard or verified by engineering
calculations. Load tests shall never be less than minimum requirements defined in the applicable
ASME Standard. Any one of the following options will meet this requirement:

e Use a calibrated Load-Indicating Device (LID) (= 2% of the maximum rated load) during
the load test

e Determine the test load with a calibrated LID before the test

e Calculate the test load based on known unit weights and dimensions of the test fixture.
Dimensions and calculations shall be checked (signed and dated) by a qualified engineer
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2-16.5.2 Load Test Report

Load or proof tests shall never be less than the minimum requirements defined in the ASME B30
standards. After the test is completed, the load-test report shall be signed and dated by the person
in charge of conducting the load test. The person in charge shall ensure that the test is placed in
the maintenance file.

2-16.5.3 Maintenance Files

The maintenance file is a compilation of various documents and records relating to operation,
maintenance, inspection, testing, evaluation, assembly, disassembly, and repair of the equipment.
The file may be centrally located or proportioned into satellite holding areas. The methods
selected for establishing adequate information retention and retrieval shall be determined by the
equipment custodian, who is the responsible person for ensuring that a safe and reliable
maintenance program is in place.

2-16.5.3.1 Intent of Maintenance Files

The maintenance file shall contain, as a minimum, the required current dated inspection records
and other documentation to provide the user with evidence of a safe and reliable maintenance
program. Inspection records should be retained in a format and location that allows easy
accessibility. Maintenance file information should provide a source for comparing existing and
past conditions to determine whether existing conditions show a trending pattern of wear,
deterioration, or other similar factors that may compromise safe, continued use of the equipment.
Length of record retention shall be determined by the equipment custodian’s established
maintenance program.
2-16.5.3.2 Maintenance File Contents
Maintenance files shall contain the following documentation, as applicable:

1. Manufacturer’s technical and safety-related information for the piece of equipment

2. Documented Inspection records

3. Load test reports

4. Documentation of altered, replaced, or repaired load-sustaining parts

5

Records of special inspections on safety-related items such as brakes, hooks, ropes,
hydraulic/pneumatic cylinders, and hydraulic/pneumatic pressure relief valves

6. Copies of waivers, exemptions, hostile environment plans, or similar documentation
applicable to the equipment (to include manufacturer’s safety bulletins, safety alerts, and
product recall information)

7. Documentation for replacement ropes (see Chapter 2-30, Ropes)

8. Rope manufacturer’s certification for replacement ropes
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2-16.5.3.3 Periodic Inspection Tag

Identify each hoist with a tag (see sample in Figure 1) or institute a comprehensive marking
program (such as color coding) to indicate when the next inspection is required.

2-16.5.3.4 Load-Test Tag (Proof Test)

A tag indicating date of load test may be affixed to the device in an accessible location for
verification. See an example in Figure 2.

Figure 1: Example Of A Figure 2: Example Of A
Periodic Inspection Tag Load Test Tag

Inspection Load Test
Date

10/30/2026

Due

10/2026
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NOTE: This combined chapter shows all requirements for both Chapters 2-20 and 3-3, although
section numbers reflect only the compound numbering for Chapter 2-20.

2-20  BELOW-THE-HOOK LIFTING DEVICES

2-20.1 Scope

This Hanford Site Hoisting and Rigging Manual (HSHRM) chapter provides requirements that
apply to the marking, construction, installation, inspection, testing, maintenance, and operation
of Below-the-Hook (BTH) Lifting Devices for attaching loads to various hoists. The proper and
safe use of BTH Lifting Devices is governed by the American Society of Mechanical Engineers
(ASME) standards and the Occupational Safety and Health Administration (OSHA) regulations.
This section implements required criteria from the following applicable national standards and/or
mandatory federal specifications:

e ASME B30.20, Below-the-Hook Lifting Devices
e ASME BTH-1, Design of Below-the-Hook Lifting Devices

e ANSI N14.6, Radioactive Materials — Special Lifting Devices for Shipping
Containers Weighing 10,000 Pounds (4500 kg) or More

e OSHA 29 CFR 1926.251, Rigging Equipment for Material Handling

2-20.2 Accessing Requirements
a. To access ASME standards, choose one of the following options:

e |HS Engineering Standards, Requlations and Technical Specifications. The
contractor must have paid for access to the specific standard.

e Purchase standards directly from ASME.
b. To access OSHA standards, go to:

e OSHA 29 CFR 1926.251, Rigging Equipment for Material Handling
c. Toview read-only ASME files, go to:

e ASME B30.20-2021, Below-the-Hook Lifting Devices

e ASME BTH-1-2020, Design of Below-the-Hook Lifting Devices

2-20.3 Implementation

Contractors shall comply with OSHA, ASME, this HSHRM, and manufacturers’ requirements.
Users of this HSHRM are responsible to implement all applicable requirements. If standards
conflict, the user shall adhere to the standard containing the most stringent requirements. In
most cases, ASME standards provide the most comprehensive information.

Users should contact a Hanford Hoisting Rigging Committee (HHRC) representative or send an
email requesting a formal interpretation. See Chapter 1-10, Interpretations, for the process to be
followed. Notify the HHRC if any inconsistent standards are identified.
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This HSHRM does not intend to require retrofitting of existing equipment. However, when any
hoisting or rigging equipment is modified, its performance requirements shall be reviewed
relative to the requirements within the current HSHRM. The need to meet the current
requirements shall be evaluated by a qualified person selected by the owner (user).

In accordance with design requirements, the responsible engineer may invoke ANSI N14.6,
Radioactive Materials — Special Lifting Devices for Shipping Containers Weighing 10,000
Pounds (4500 kg) or More, to a below the-hook device. ANSI N14.6 invokes criteria similar to,
but not identical to ASME B30.20, Below-the-Hook Lifting Devices, and ASME BTH-1, Design
of Below-the-Hook Lifting Devices.

2-20.4 Inconsistent Standards

No inconsistencies between standards currently identified.

2-20.5 Hanford Specific Requirements and Practices

BTH lifting devices used at Hanford shall be tagged by any one of the following methods to
indicate next periodic inspection due date.

a. Institute a comprehensive marking program (such as color coding) to indicate when the
next inspection is required.

b. Mark each BTH lifting device with a tag that indicates when the next periodic inspection
is required. (See Figure 1 for an example.)

Figure 1: Example Of A Periodic Inspection Tag

Inspection
Due

10/2024

2-20.5.1 Load Testing

ASME B30.20, Below-the-Hook Lifting Devices, states load testing should be performed for
BTH lifting devices. All new, repaired or altered BTH lifting devices used at Hanford shall be
load and operational tested to the provisions of ASME B30.20. The testing shall be documented
as defined in ASME B30.20 and the BTH lifting device tagged with the test date (for
manufacturer load tested BTH lifting devices use in-service date).
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2-20.5.2 Load-Test Weight

The load-test weight or testing device shall be traceable to a recognized standard or verified by
engineering calculations. The load test shall never be less than minimum requirements defined in
the applicable ASME B30 standard. Any one of the following options will meet this
requirement:

e Use a calibrated Load-Indicating Device (LID) (x 2% of the maximum rated load)
during the load test

e Determine the test load with a calibrated LID before the test

e Calculate the test load based on known unit weights and dimensions of the test
fixture. Dimensions and calculations shall be checked (signed and dated) by a
qualified engineer

2-20.5.3 Load Test Tag

After the test is completed, the proof test (load-test) report shall be signed and dated by the
person in charge of conducting the load test. The person in charge shall ensure that the test is
placed in the BTH lifting device maintenance file. A tag indicating date of the load test may be
affixed to the BTH lifting device for filed verification. (See Figure 2 for an example.)

Figure 2: Example Of A Load Test Tag

Load Test
Date

10/30/2024
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2-26 RIGGING HARDWARE

2-26.1 Scope

This Hanford Site Hoisting and Rigging Manual (HSHRM) chapter provides requirements that
apply to the construction, installation, operation, inspection, and maintenance of detachable
rigging hardware used for lifting purposes in conjunction with equipment described in other
sections of this HSHRM. This hardware includes shackles, links, rings, swivels, turnbuckles,
eyebolts, hoist rings, wire rope clips, wedge sockets, and rigging blocks. The proper and safe
use of rigging hardware is governed by the American Society of Mechanical Engineers (ASME)
standards and the Occupational Safety and Health Administration (OSHA) regulations. This
chapter implements required criteria from ASME B30.26, Rigging Hardware, and OSHA 29
CFR 1926.251, Rigging Equipment for Material Handling.

2-26.2 Accessing Requirements
a. To access ASME standards, choose one of the following options:

e |HS Engineering Standards, Requlations and Technical Specifications. The
contractor must have paid for access to the specific standard.

e Purchase standards directly from ASME.
b. To access the OSHA standard, go to:

e OSHA 29 CFR 1926.251, Rigging Equipment for Material Handling
c. Toview aread-only ASME file, go to:

e ASME B30.26-2020, Rigging Hardware

2-26.3 Implementation

Contractors shall comply with OSHA, ASME, this HSHRM, and manufacturers’ requirements.
Users of this HSHRM are responsible to implement all applicable requirements. If standards
conflict, the user shall adhere to the standard containing the most stringent requirements. In
most cases, ASME standards provide the most comprehensive information.

Users should contact a Hanford Site Hoisting Rigging Committee (HHRC) representative or send
an email for a formal interpretation. See Chapter 1-10, Interpretations, for the process to be
followed. Notify the HHRC if any inconsistent standards are identified.

This HSHRM does not intend to require retrofitting of existing equipment. However, when any
hoisting or rigging equipment is modified, its performance requirements shall be reviewed
relative to the requirements within the current HSHRM. The need to meet the current
requirements shall be evaluated by a qualified person selected by the owner (user).

2-26.4 Inconsistent Standards

ASME B30.26, Section 1.5.2, Shackle Pin Identification, specifies that each shackle pin shall
have durable markings by the manufacturer to show the name or trademark of manufacturer and
the grade, material type, or load rating.
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OSHA does not address stamped identification of shackle pins.
Therefore, follow the requirements of ASME B30.26, Section 1.5.2, Shackle Pin Identification.

2-26.5 Temperature Limitations

The working temperature limits listed (see Table 1) for carbon steel shall not be exceeded
without the manufacturer’s written approval. For hardware manufactured from other materials
consult manufacturer.

Table 1: Temperature Limits by Hardware Types

Hardware Type Temperature Limit Reference
Wire Rope Clips -40°F to +400°F ASME B30.26
Wedge Sockets -4°F to +400°F ASME B30.26
Shackles -40°F to +400°F ASME B30.26
Turnbuckles -40°F to +400°F ASME B30.26
Eyebolts +30°F to +275°F ASME B30.26
Eye Nuts -40°F to +400°F ASME B30.26
Swivel Hoist Rings -20°F to +400°F ASME B30.26
Detachable Load Indicating Devices +14°F to +104°F ASME B30.26
Links, Rings and Swivels -40°F to +400°F ASME B30.26
Rigging Blocks 0°F to +150°F ASME B30.26

2-26.6 Hanford Specific Requirements

2-26.6.1 Manufacturer-Installed Lift Points

All manufacturer-installed lift points shall be inspected and evaluated by a qualified person
before use for cracks, deformation, excessive wear, or damage. When questions arise regarding
the use of manufacturer-installed lift points, the equipment custodian or cognizant engineer shall
be consulted.

2-26.6.2 Proof Testing

Rigging hardware used in critical lifts shall be proof tested (load tested) in accordance with the
requirements of ASME B30.26, Rigging Hardware, and tagged or marked with proof test date.
Proof test shall never be less than minimum requirements defined in ASME B30.26, Rigging
Hardware. See Figures 1 and 2 for examples of periodic inspection tags (if needed) and load test
tags.
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Dynamometers and Precision Load-Position Devices (hydro-set) shall have the following
requirements:

e Load test at maximum capacity
e Shall have a minimum design factor of 4:1 based on yield of strength of materials
e Shall be load tested to 100% of rated capacity

e Shall be calibrated per the contractor’s requirements at least annually

Figure 1: Example of a Figure 2: Example of a
Periodic Inspection Tag Load Test Tag

Inspection Load Test
Due Date

10/2025 10/30/2025
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2-30 ROPES

2-30.1 Scope

This Hanford Site Hoisting and Rigging Manual (HSHRM) chapter addresses requirements for
rope on mobile cranes, overhead cranes, monorail cranes, jib cranes, and hoists that are used in
lifting service.

Wire rope slings are not included in this chapter. For wire rope slings, see Chapter 2-9, Slings.
Wire rope that has been removed from a crane or hoist shall not be used to fabricate slings.

This chapter implements the new ASME B30.30-2019, Ropes, which discusses both synthetic
and wire rope. Beginning with Section 2-30.4, discussions of wire rope remain largely intact,
because they still apply.

2-30.2 Accessing Requirements
a. To access ASME standards, choose one of the following options:

e |HS Engineering Standards, Regulations and Technical Specifications. The
contractor must have paid for access to the specific standard.

e Purchase standards directly from ASME.
b. To view a read-only ASME file, go to:
e ASME B30.30-2019, Ropes

2-30.3 Implementation

Contractors shall comply with OSHA, ASME, this HSHRM, and manufacturers’ requirements.
Users of this HSHRM are responsible to implement all applicable requirements. If standards
conflict, the user shall adhere to the standard containing the most stringent requirements. In
most cases, ASME standards provide the most comprehensive information.

Users should contact a Hanford Site Hoisting Rigging Committee (HHRC) representative or send
an email for a formal interpretation. See Chapter 1-10, Interpretations, for the process to be
followed. Notify the HHRC if any inconsistent standards are identified.

This HSHRM does not intend to require retrofitting of existing equipment. However, when any
hoisting or rigging equipment is modified, its performance requirements shall be reviewed
relative to the requirements within the current HSHRM and the applicable ASME standard. The
need to meet the current requirements shall be evaluated by a qualified person selected by the
owner (user).
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2-30.4 General Requirements

2-30.4.1 Design Factors for Wire Ropes
The design factor (safety factor) is the nominal strength of the rope divided by the rated load.

2-30.4.1.1 Hoists and Overhead Crane Wire Ropes
On hoists and overhead cranes, the wire rope design factor is 5:1.

2-30.4.1.2 Mobile Crane Wire Rope

Mobile crane wire ropes have different design factors for the various ropes under both operating
and boom erection conditions.

1. Operating Conditions

a. 3.5:1 for live or running ropes (including hoist rope) that wind on drums or travel
over sheaves.

b. If rotation-resistant® rope is used, the design factor shall be no less than 5:1. If the
crane manufacturer recommends a higher design factor (example 7:1) the crane
manufacturer’s recommendation shall be followed.

2. Under Boom Erection Conditions
a. 3:1 for live or running ropes
b. 2.5:1 for boom pendants or standing ropes

2-30.4.2 Rotation-Resistant Rope

Use of rotation-resistant rope shall be approved by the manufacturer of the equipment on which
itis used. Application of rotation-resistant rope requires special installation procedures, higher
design factors, and special inspection and maintenance procedures.

2-30.4.3 Requirement for Independent Wire Rope Core

Overhead cranes and hoists exposed to ambient temperatures at the wire rope in excess of 180 °F
shall use rope with independent wire rope core (IWRC).

2-30.5 Inspection Requirements

Only inspection can determine whether or not rope must be replaced (see Table 1). Based on
experience, and in accordance with wire rope inspection criteria in this section, a qualified rope
inspector must determine the following:

1. If'the rope’s existing condition presents a likelihood of failure.

! The term “nonrotating” wire rope, originally referred to 19 x 7 or 18 x 7 rope. “Nonrotating” has been replaced by
the term “rotation-resistant” wire rope. Many other rotation-resistant ropes, besides 19 x 7 and 18 x 7, are currently
available.
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2. If the rate of deterioration of the rope is such that it will remain in safe condition until the
next scheduled inspection by a qualified wire rope inspector.

CAUTION: Proper maintenance of the drums and sheaves over which ropes operate is
important to rope life (e.g., worn grooves or poorly aligned sheaves can cause short service life
for wire rope). If, during wire rope inspection, equipment maintenance problems are found, the
inspector shall promptly notify the equipment custodian.

Table 1: Wire Rope Inspection Summary

Inspection Equipment Reference Frequency Performed Records
Type Type Section By
Frequent All 8.5.1 Each day of use Operator | Not required
Overhead and 8.5.2 Monthly Checklist or
Monthly gantry, crawler Wire rope | inspection report.
locomative, inspector | Signed and dated.
and truck crane
All 8.5.3 To meet Inspection report.
conditions, but no . Signed and dated.
- Wire rope
Periodic less than annually. inspector
When returning to
lift service.
When All 8.5.4 Before service. Inspection report.
equipment 8.5.5 Signed and dated.
has been Wire rope
idle for inspector
1 month or
more

2-30.5.1 Frequent Inspection

Running ropes should be visually inspected once each working day by the equipment operator.
This visual inspection shall consist of observing any rope that can reasonably be expected to be
in use during the day’s operations. These visual observations should be concerned with
discovering gross damage that may be an immediate hazard, such as the following:

1. Rope distortion such as kinking, crushing, unstranding, birdcaging, main strand
displacement, or core protrusion

2. Corrosion
3. Broken or cut strands
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2-30.5.2 Monthly Inspection?

For crawler locomotive and truck cranes® and for overhead and gantry cranes,* a monthly
inspection of running ropes shall be performed and documented by a qualified wire rope
inspector. Documentation shall include the date of inspection, the signature of the person who
performed the inspection and the identity of the ropes that were inspected. This documentation
shall be kept readily available. A checklist near the operator’s station is recommended. This
inspection does not necessitate a breakdown of the crane. For overhead and gantry cranes, lower
the hook block(s) to the floor or lowest attainable position. Inspect the rope(s) from the floor and
bridge walkway or trolley floor where there is a means of access. For crawler locomotive and
truck cranes, position the boom and load block(s) for good access to length(s) of running rope(s)
that can reasonably be expected to be used in the existing boom/jib configuration. Hydraulic
booms should be fully extended.

Visually inspect running ropes for any condition that could result in an appreciable loss of
strength and thus constitute a safety hazard. Some conditions that could result in an appreciable
loss of strength are the following:

1. Reduction of rope diameter below nominal diameter as a result of loss of core support,
internal or external corrosion, or wear of outside wires

2. A number of broken outside wires and the degree of distribution or concentration of such
broken wires

3. Worn outside wires

4. Corroded or broken wires at end connections

5. Corroded, cracked, bent, worn, or improperly applied end connections

6. Severe kinking, crushing, cutting, or unstranding
NOTE: A monthly inspection of running rope is not required if a periodic inspection of running
and standing rope is accomplished during that month.
2-30.5.3 Periodic Wire Rope Inspection (Active Cranes and Hoists)

2-30.5.3.1 Periodic Inspection Intervals

A thorough inspection of running rope and standing rope shall be made at least annually or more
frequently as determined by a qualified person. The inspection frequency shall be based on such
factors as expected rope life, determined by experience on the particular equipment or similar
equipment, severity of environment, percentage of capacity lifts, frequency of operation, and

2 Basis: OSHA 29 CFR 1910.179(m), Rope Inspection, and 29 OSHA CFR 1910.180(g), Rope Inspection.

3Commonly called mobile cranes, this equipment type includes crawler cranes, locomotive cranes, wheel-mounted
cranes of both truck and self-propelled wheel type, and any variations thereof which retain the same fundamental
characteristics.

“The overhead and gantry crane equipment classification includes semigantry, cantilever gantry, wall cranes, storage
bridge cranes, and others having the same fundamental characteristics. These cranes have trolleys and similar travel
characteristics. This classification does not include hoists, monorail hoists, or jib cranes.
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exposure to shock loads. Inspections need not be at equal calendar intervals and should be more
frequent as the rope approaches the end of its useful life.

2-30.5.3.2 Inspector

Periodic wire rope inspections shall be performed by a qualified wire rope inspector (see Chapter
1-4, Personnel Qualifications and Training Requirements).

2-30.5.3.3 Inspection Area

The inspection shall cover the entire length of each rope. Only the surface wires of the rope
must be inspected. No attempt should be made to open the rope. Any deterioration resulting in
loss of original strength shall be documented and a determination made as to whether further use
of the rope would constitute a hazard. As a minimum, ropes shall be inspected for the following:

1. Items listed for frequent wire rope inspection

2. Reduction of rope diameter below nominal diameter resulting from loss of core support,
internal or external corrosion, or wear of outside wires

Severely corroded or broken wires at end connections

3
4. Severely corroded, cracked, bent, worn, or improperly applied end connections
5. Improper and insufficient rope lubrication

6

Evidence of heat damage from any source

2-30.5.3.4 Sections of Rapid Deterioration

Additional care shall be taken when inspecting sections of rapid deterioration, such as the
following:

1. Sections in contact with saddles, equalizer sheaves, or other sheaves where rope travel is
limited

2. Sections of the rope at or near terminal ends where corroded or broken wires may
protrude

2-30.5.4 Inspection of Ropes Not in Regular Use

Rope that has been idle for a period of 1 month or more due to shutdown or storage of the hoist
or crane on which it is installed shall be given a thorough inspection by a qualified wire rope
inspector, which shall include running and standing ropes, and be equal to a periodic inspection,
as described previously. (The condition of wire rope lubricant is a key concern.) This inspection
shall be completed before the equipment is returned to service.

2-30.5.5 Inspection of Ropes Before Returning to Lift Service

Cranes that have been used for excavation or demolition work shall have a periodic wire rope
inspection before being returned to lifting service.
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2-30.6 Wire Rope Replacement Criteria
2-30.6.1 Wire Rope Replacement Criteria — Overhead and Gantry Cranes, Monorail
Cranes and Hoists, Overhead Hoists and Mobile Cranes

No precise rules can be given for determination of the exact time for rope replacement since
many variable factors are involved. Once a rope reaches any one of the specified removal
criteria, it may be allowed to operate to the end of the work shift, based on the judgment of a
qualified person. The rope shall be replaced after that work shift, at the end of the day, or at the
latest time prior to the equipment being used by the next work shift.

2-30.6.2 Wire Rope Replacement Criteria — ASME Standards
Follow the criteria in each ASME Standard for Rope Replacement:
e ASME B30.2, Overhead and Gantry Cranes
e ASME B30.4, Portal and Pedestal Cranes
e ASME B30.5, Mobile and Locomotive Cranes
e ASME B30.6, Derricks
e ASME B30.7, Base Mounted Drum Hoists
e ASME B30.8, Floating Cranes and Floating Derricks
e ASME B30.16, Overhead Underhung and Stationary Hoists
e ASME B30.21, Lever Hoists
Additionally, a summary is provided in Table. 2.
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Table 2: Wire Rope Replacement Criteria Table
B,r\loukrgrtl) (\a/(/iorfes Nllgrrnobkeernmc Rotation FEELETEr
Pertinent ASME . - . Resistant Standing in Nominal
in Running Wires in
Standard R . Ropes Ropes Rope
opes Running Broken Wi Ol s
Ropes roken Wires
B.30.2 12 4
Overhead and In one rope In one strand N/A N/A 5%
Gantry Cranes lay of one lay
B30 5 6 3 2 in 5 rope 3 or more in
) diameters one rope lay
Mobile and In one rope In one strand . 5%
. 4 in 30 rope 2 atend
Locomotive Cranes lay of one lay di .
iameters connections
B30.16, Overhead 6 3in 1 strand 2 n 6 rope
- . diameters
Hoists/ Underhung In 6 rope in 6 rope 4in 30 N/A 5%
Hoists diameters diameters In 50 rope
diameters
. 2in 6 rope
B30.21 6 3 In 1 strand diameters
Lever Hoists In 6 rope In 6 rope 4 in 30 rope N/A >%
diameters diameters ! P
diameters

Attention shall be given to end connections. Upon development of two broken wires adjacent to
socket end connections, the rope shall be resocketed or replaced. Resocketing shall not be
attempted if the resulting rope length will be insufficient for proper operation.

2-30.7 Wire Rope Receiving, Storage, and Maintenance

2-30.7.1 Receiving at the Work Site

When rope is received at the rigging loft, shop, or other work site it should be carefully checked
for size, construction and core, to ensure that it matches the description on the tags, requisition,
packing slips, purchase order, or invoice.

2-30.7.2 Rope Storage

If the rope is to be held for a considerable length of time (longer than 3 months) it must be
protected from the elements. A dry, well-ventilated building is the proper storage place. Avoid
closed, unheated, tightly sealed places. Wire rope shall not be stored in areas subject to elevated
temperatures or subject to dust, grit, or a chemically laden atmosphere. If the delivery site
precludes inside storage and the rope must be kept outside, the rope shall be covered with a
waterproof tarp. The reel should be on a platform so as to keep it from direct contact with the
ground.
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2-30.7.3 Unreeling, Cutting, and Seizing

2-30.7.3.1 Unreeling

Unreeling or uncoiling of rope shall be done in a manner to avoid kinking or inducing a twist.
(A rigging specialist should be consulted, if necessary.)

2-30.7.3.2 Cutting

Before cutting a rope, seizing should be placed on each side of the place where the rope is to be
cut to prevent unlaying of the strands. (For preformed rope, one seizing each side of the cut. For
nonpreformed rope, 7/8-inch diameter or smaller, two seizings on each side of cut; for larger
diameter, three seizings each side of cut.)

2-30.7.4 Wire Rope Lubrication

2-30.7.4.1 Lubrication by the Rope Manufacturer

The lubrication ropes receive during manufacture is adequate only for initial storage and the
early stages of the rope’s service life.

2-30.7.4.2 Rope Lubrication on Active Cranes and Hoists

Rope on active hoists and cranes shall be maintained in a well-lubricated condition. It is
important that lubricant be applied as part of the maintenance program. The lubricant must be
compatible with the original lubricant, so the rope manufacturer should be consulted. The
lubricant applied shall be of the type that does not hinder visual inspection. Rope sections that
are located over sheaves, or otherwise hidden during inspection and maintenance procedures,
require special attention when lubricating rope.

2-30.7.4.3 Lubrication Frequency

This HSHRM does not specify the time interval between lubrications. A thorough periodic
inspection will indicate when lubrication is required and whether lubrication frequencies, as part
of the maintenance program, must be adjusted.

2-30.8 Replacement Rope

2-30.8.1 Rope Replacement Frequency (Recommended)

Where equipment is consistently in use, it is recommended that wire rope be given a certain
length of service (e.g., several hundred operating hours or a certain number of months) and then
the rope replaced regardless of its condition. This method will eliminate the risk of fatigue
causing rope failure.

2-30.8.2 Extra-Long Rope

If a longer rope than necessary can be installed, well-defined, localized abrasion and fatigue may
be dealt with without discarding the whole rope. In such a case, one end shall be cut to expose a
different section of rope to the place where the deterioration occurs. (This method is most
applicable to running ropes on mobile cranes.)
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2-30.8.3 Replacement Rope as Recommended by Equipment Manufacturer

Replacement ropes shall be of a construction recommended by the rope manufacturer or the
crane or hoist manufacturer (see Section 2-30.4.2, Rotation-Resistant Rope). Replacement rope
shall be the same size, grade and construction, and have a strength rating equal to the original
rope furnished or recommended by the crane or hoist manufacturer. Replacement ropes shall be
manufactured by a member of the Wire Rope Technical Board or acquired from the crane or
hoist manufacturer by part number. Replacement ropes shall be acquired with signed test
certification indicating actual breaking strength and origin of rope. Current wire rope test reports
shall be kept in the equipment history/ maintenance file.

2-30.8.4 Terminal Ends
Terminal ends shall be prepared and socketed in the manner specified by the manufacturer of the
wire rope or fitting.

2-30.9 Replacement Rope Installation

2-30.9.1 Before Initial Load Cycle

After wire rope replacement, and before the initial load cycle, a qualified inspector shall verify
the following conditions.

1. The rope attachment points to the hoist drum and dead end (if applicable) are properly
installed.

Fasteners are properly torqued.

Overhead cranes and hoists will have no less than two full wraps of rope on the drum
when the hoist is at the lower limit. Mobile cranes will have an adequate rope length so
that neither the load nor the boom lowering will result in less than two full wraps of rope
on respective drums.

4. Reeving is in accordance with the manufacturer's recommendations.

2-30.9.2 Initial Cycle

After rope replacement and before returning the equipment to service, it is recommended that the
hoist unit be cycled from maximum down position to maximum up position eight to ten times
with 10 percent to 20 percent of rated load.

2-30.9.3 New Rope Stretch

On equipment having multiple part lines (other than rotation-resistant wire rope) a new rope will
stretch and unlay slightly, causing turns to appear in the load block. The anchorage, if not fitted
to a swivel, may be disconnected, the turns removed and reconnected.

2-30.9.4 Verification of Fasteners

After the initial load cycle has been completed, a qualified inspector shall verify that the
fasteners on drum and/or dead end have been re-torqued.
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2-30.9.5 Documentation of Rope Replacement

A wire rope replacement checklist (Attachment 1 or equivalent), signed and dated by a qualified
inspector, shall document proper installation of replacement rope.

2-30.10  Qualification of Wire Rope

2-30.10.1 Qualification of Original Rope Supplied with new Equipment

Original rope, supplied with new equipment, is qualified for service by the inspection performed
on the new equipment.

2-30.10.2 Qualification of Replacement Rope

A completed wire rope replacement checklist, documenting the most recently installed
replacement rope (Attachment 1 or equivalent), signed and dated by a qualified inspector, shall
be in the equipment maintenance file. In addition to inspection records in the equipment
maintenance file, replacement rope shall have certification from the rope manufacturer. The
manufacturer’s certification shall contain adequate information to identify the rope and should
contain the following information:

1. Rope diameter (e.g., 1/2 inch)

Rope classification (number of strands X wires per strand) (e.g., 6 x 37)
Lay (e.g., right regular lay, or left lang lay)

Grade of wire (e.g., Improved Plow Steel, or Extra Improved Plow Steel)
Type of core (e.g., Independent Wire Rope Core, or Fiber Core)
Nominal strength (e.g., 10.7 tons)

N o g bk~ D

Rope’s purchase order number, if known
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Attachment 1: Wire Rope Replacement Checklist Example

WIRE ROPE REPLACEMENT CHECKLIST

Equipment Identification and Location:

Date of replacement rope installation:

Rope Manufacturer:

Diameter: Strands: Wires/strand: Lay:

Wire rope purchase order number:

Grade of wire: Type of core: Nominal strength:

PRIOR TO INITIAL LOAD CYCLE OK N/A

Rope attachment points properly installed

Fasteners properly torqued

Record torque value applied at drum attachment:
Record torque value applied at dead end:

Overhead crane or hoist
No less than two full wraps on drum with hook at lower limit

Mobile crane

Neither load nor boom lowering will result in less than two full wraps on the
respective drum

Reeving in accordance with manufacturer’s recommendation

INITIAL LOAD CYCLE

Initial load cycle performed (maximum down to maximum up position 8 to 10
times with 10% to 20% of rated load

After Initial Load Cycle, re-torque impact rope attachment points (drum and
dead end)

Rope manufacturer’s certification placed in equipment maintenance file

Comments:

Qualified Inspector

(print name) (signature)
Place the most recently completed form in the equipment maintenance file.

Page 11



DOE/RL-92-36, Hanford Site Hoisting and Rigging Manual September 9, 2024

Chapter 2-30 - ROPES Rev. 2, Rel. 0

This page intentionally left blank

Page 12







































































































































DOE/RL-92-36, Hanford Site Hoisting and Rigging Manual September 9, 2024

Chapter 3-2 - SHOP CRANES Rev. 2, Rel. 0

CHAPTER 3-2: TABLE OF CONTENTS

3-2 SHOP CRANES ..ottt ettt sttt st et et ne bt enenne s 1
321 SCOPE ..ottt 1
3-2.2 ACCESSING REQUITEMENTS......ueiiieieiiieite et te e sre et b e e sreenteeneesreeee e 1
3-2.3 IMPIEMENTALION ...t 2
3-2.4 INCONSISLENT STANAAITS ..ottt 2
3-2.5 Hanford Specific Requirements and PractiCes ............c.ccoovririiinieieiene e 2

FIGURES
Figure 1: Example of a Periodic INSPECLION TaAQ ....ccvcviiieeiieiieiie et 2
Figure 2: Example 0f @ L0ad TSt TAG ...eveeeeieieieiiesiesie sttt 2



DOE/RL-92-36, Hanford Site Hoisting and Rigging Manual September 9, 2024

Chapter 3-2 - SHOP CRANES Rev. 2, Rel. 0

This page intentionally left blank



DOE/RL-92-36, Hanford Site Hoisting and Rigging Manual September 9, 2024

Chapter 3-2 - SHOP CRANES Rev. 2, Rel. 0

3-2  SHOP CRANES

3-2.1 Scope

This Hanford Site Hoisting and Rigging Manual (HSHRM) chapter applies to the construction,
installation, operation, inspection, testing, maintenance, and the safe use of self-contained
hydraulic and pneumatic-hydraulic shop cranes as prescribed by the American Society of
Mechanical Engineers (ASME) standards and the Occupational Safety and Health
Administration (OSHA) regulations. Shop cranes are characterized by a pair of laterally spaced
legs, an upright mast, a pivoting boom with a boom extension and hook, and a hydraulic unit.
This section implements required criteria from DOE/RL-92-36; OSHA 29 CFR 1926 Subpart
CC, Cranes and Derricks in Construction (see Chapter 3-7), and the ASME Portable Automotive
Service Equipment (PASE) standard.

The following criteria and the applicable national standard and/or federal specification identify
the mandatory requirements for each item.

e ASME PASE-Part 2 — General Requirements
Chapter 2-1, Scope and Definitions
Chapter 2-2, Design
Chapter 2-3, Design Qualification Testing
Chapter 2-4, Product Marking and Identification
Chapter 2-5, Product Instructions and Safety Messages
Chapter 2-6, Quality Assurance
Chapter 2-7, Operation, Maintenance, and Inspection
Chapter 2-8, Related Standards
Chapter 2-9, Effective Date
e ASME PASE Part 12 — Shop Cranes
o Chapter 12.1, Scope, Configuration, and Illustrations
o Chapter 12.2, Design
o Chapter 12.3, Safety Markings and Messages
(@)

o 0 0O 0O O o o o o

Chapter 12.4, Design Qualification Testing

3-2.2 Accessing Requirements
a. To access ASME standards, choose one of the following options:

e |HS Engineering Standards, Regulations and Technical Specifications. The
contractor must have paid for access to the specific standard.

e Purchase standards directly from ASME.
b. To view a read-only ASME file, go to:
e ASME PASE-2019
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3-2.3 Implementation

Contractors shall comply with OSHA, ASME, this HSHRM, and manufacturers’ requirements.
Users of this HSHRM are responsible to implement all applicable requirements. If standards
conflict, the user shall adhere to the standard containing the most stringent requirements. In
most cases, ASME standards provide the most comprehensive information.

Users should contact a Hanford Hoisting and Rigging Committee (HHRC) representative or send
an email requesting a formal interpretation. See Chapter 1-10, Interpretations, for the process to
be followed. Notify the HHRC if any inconsistent standards are identified.

This HSHRM does not intend to require retrofitting of existing equipment. However, when any
hoisting or rigging equipment is modified, its performance requirements shall be reviewed
relative to the requirements within the current HSHRM. The need to meet the current
requirements shall be evaluated by a qualified person selected by the owner (user).

3-2.4 Inconsistent Standards

No inconsistencies between standards have currently been identified.

3-2.5 Hanford Specific Requirements and Practices

A periodic inspection tag (like the example shown below) is required in addition to the other
identification requirements for each PASE.

Proof tests shall never be less than minimum requirements defined in ASME PASE. A tag
indicating the date of load test may be affixed to the device for filed verification. See the
examples below in Figures 1 and 2.

Figure 1: Example of a Figure 2: Example of a
Periodic Inspection Tag Load Test Tag

Inspection Load Test
Due Date

10/2018 10/30/2018
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3-4 FREIGHT CONTAINER LIFTING STANDARD

1.0 OBJECTIVE/PURPOSE

This standard establishes the methods of lifting and handling freight containers (CONEX boxes)
including the allowable lifting configurations, procedures, inspection, and rigging requirements
outside of maritime use. In order to safely lift any conex box, the type of conex box and proper
rigging configuration must be determined prior to performing the lift evolution. Section 3.0
provides conex box measurements for the various types of boxes. Once the type of conex box is
determined, the lift configuration can be determined based on the load in the conex box. The
type of conex box and the load of the conex box are used to determine the type of rigging
configuration required to perform the lift.

2.0 INTRODUCTION/BACKGROUND

The maritime industry handling of the containers conforms to OSHA 29 CFR 1918, Safety and
Health Regulations for Longshoring requirements. Questions were raised regarding the proper
handling of freight containers for non-maritime applications and whether the maritime standards
should be applied. Following a review of the various codes and standards related to container
handling, there is primarily one International Standard, ISO 3874, Series 1 Freight Containers —
Handling and Securing that shows the proper lifting configurations for the proper handling of the
freight containers. These configurations are for lifting containers that comply with the
specification and testing for the minimum performance requirements for the manufacture of
freight containers identified in ISO-1496-1 1990-08-15, Series 1 Freight Containers-
Specifications and Testing. The following lifting configurations and requirements for lifting
freight containers will address the most common methods allowed to lift both empty and loaded
containers. The lifting requirements follow the guidance of the OSHA 29 CFR 1918, ISO
standards and a DOE-Idaho evaluation of container lifting points EDF-6285 (Reference 8). The
EDF-6285 documents allowable loads for radioactive contaminated containers that comply with
49 CFR 173. The inspection of the container, inspection of the lift points, and the rigging
hardware follow DOE-RI1.-92-36, the ASME B30 series of standards, this standard, and good
industry practice—as applicable.

3.00 CONTAINER REQUIREMENTS

The Series 1 freight containers addressed in this standard should comply with ISO-1496. Other
types of containers will be evaluated on a case-by-case basis. Table 1, below, shows the
designations of the containers associated with nominal dimensions. The containers should be in
good repair, with no significant corrosion or alterations to the container structure. If alterations
to the container have been made since it was manufactured and put into service (doors, cut
openings, vents), inspection should be completed by a qualified structural person to assure the
alterations will not affect the structural integrity/capacity of the container when subjected to
lifting loads. The comer fittings of the containers must meet the requirements of ISO 1161
1984-12-15, Series 1 Freight Containers — Corner Fittings — Specifications. The comer fittings
should be in good repair with no visible signs of deformation of the holes (edges not straight and
square) or excessive peening around the edges (rounded edges with metal deformed beyond the
faces of the comer fittings).
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Table 2 values per EDF-62835.

The gross weight allowable from ISO 668 1995-12-15, Series 1 Freight Containers —
Classification, Dimensions and Ratings for the containers has a factor of safety of about 2 to 2.5.
To maintain the factor of 3 to yield requirements of 49CFR173.410 (Ref 5) for radioactive
containers, use the load limits given by the calculation performed for the lift connections of
freight containers containing radioactive materials at DOE-Idaho, EDF-6285, Evaluation of
Cargo Container Lifting Fittings (Ref 8). This calculation reduced the allowable gross weight of
the radioactive containers below the allowables of ISO 668 (see Table 2). Specific allowable
gross weight of containers may be increased beyond Table 2 if documented by the manufacturer
or by faceplate attached to the container. Contaminated containers must still be limited by the

Table 1. Container Size Designations

Series 1 Freight Container Size Designations (1SO-3874)

Nominal Length

External Height

m ft <8 ft 0.in gft0in 8 ft6in 9ft6in
12 40 AX A AA AAA
9 30 BX B BB BEB
6 20 CX C CcC -

3 10 DX D - -

Note - All Units have a nominal width of 8 ft 0 in

containers.

Note: Containers designated “X” (e.g. DX or AX) are simply short, open-topped

Table 2. Allowable Gross Weight of Containers

Allowable Gross Weight of Containers

Container designation Per ISO-668-(LBS) Per EDF-6285 (Ref 8)
AX, A, AA, AAA 67200 44900
BX, B, BB, BBB 56000 44900
CX, C,CC 52900 44900
DX, D 22400 22400

Page 2

Note: AX, A, AA and AAA are all the same length but they differ in height (see Table 1).
Likewise with B, C, and D series containers.
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4.0 APPROVED LIFTING METHODS

There are four basic approved lifting methods for freight containers. They are as follows: the
Top Lift Spreader Method, the Top Lift Sling Method, the Bottom Lift Sling Method, and the
Fork Lift Method. Any time a sling is used at an angle, it should follow the minimum angle
requirements of Table 3 below. See specific lifting methods for more details. Appendix D lists
minimum sling lengths to achieve the proper angle in different configurations.

Table 3. Sling Lifting Angles

Sling Lifting Angles
Container Size E)esignation B B B LiFting Angle, o, min
AAA; AA; A; AX 45°
BBB; BB; B; BX 45°
CC;C; CX 45°
D; DX 60°

5.0 LIFTING EMPTY CONTAINERS

Empty containers can be lifted by all four methods shown in Section 6: Top Lift Spreader, Top
Lift S8ling, Bottom Lift Sling, and Fork Lift (Figures 1, 2. 3 and 4). Containers can be considered
empty if the lifted weight is within 1000 pounds of the listed tare weight of the container. The
minimum lifting angles are as shown in Table 3. Empty freight containers can be lifted from the
top lift connections using hooks provided that the hooks are placed in an inward to outward
direction as shown in Figure 2.

6.0 LIFTING LOADED CONTAINERS

All loaded containers can be lifted by the Top Lift Spreader Method or Bottom Lift Sling
Method (Figures 1 and 3). Loaded CC, C, CX, D, and DX containers can be lifted with the Fork
Lift Method, and loaded D and DX containers can be lifted with the Top Lift Sling Method. The
corresponding tables (Tables 4 and 6) show which types of lifting methods can be used for the
unloaded and loaded containers. The unacceptable methods are denoted by a shaded box in the
tables associated with the lift methods.
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6.1 Top Lift Spreader Method

The container is lifted by means of a spreader designed to lift containers by the top apertures of
the four top comer fittings, the lifting forces being applied vertically. These spreaders have
lifting devices specifically designed to connect to the top corner fittings of freight containers.
They do not use normal hooks.

a. The lifting devices shall be properly engaged. Gathering devices shall impinge on corner
fittings only.

b. The applicability of top lift spreaders is given in Table 4.

.

S

L

R

™
.

Figure 1. Top Lift Spreader Configuration

Table 4. Top Lift Spreader Acceptable Use Table

TOP LIFT SPREADER
Empty Container . IS0 Loaded Container
Container Type 6346
asalaa] A [ ax|esslBe] B |ex]cc] c |ex] o Jox Def Jasal aa] a | ax|]eeg]lBB] B | Bx]Jcc] c Jex] o Jox
nia n/a nia n/a| General Purpose | GP, VH nia nia n/a nia
Open Top uT
Bulk: n_on- BU
pressurized
nfa nia nia nia Thermal REF‘gT’ nia nfa nia nfa
nia | wal nia wa [ nia| nia nia | nfa nia Platform PL nfafnfalnia]l ) I nfafnfafnia] 1) fniafnta] 1 Jnia] 1)
1) Top lift possible with extensions only

] Allowed EH Not allowed (or not applicable)

Note: Freight containers containing radioactive material have a reduced capacity. See Table 2.
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6.2 Top Lift Sling Method

The Top Lift Sling method can only be used for handling empty containers (see Table 5) or
loaded D or DX contamers (10 ft long).

a. The container is lifted by all four top comer fittings with forces applied other than
vertically.

b. Lifting devices shall be properly engaged. Hooks shall always be placed in an inward to
outward direction along the length of the container (Figure 2b). These hooks should meet
the criteria of ASME B30.10 (Ref 11) and ISO 2308:1972 (Ref 14).

c. The applicability of Top Lift Slings is given in Table 5.

d. For loaded containers, the lifted angle, o, shall not be less than the minimum values
shown in Table 3 or exceed the gross container weight of Table 2. See Appendix E for
minimum sling lengths to achieve the minimum angle.

Figure 2. Top Lift Sling Configuration

Table 5. Top Lift Sling Acceptable Use Table
1 [[TOP LIFT SLING

Empty Container 1s0 Loaded Container
Container Type | 6346

JAAALAA| A |AX|BBB]|BB]| B |BX|CC] C JCX| D | DX Def
General Purpose | GP, VH
Open Top ut

Bulk: non-
ressurized

BU

| U RN 1) Thermal
Platform

1) Center of Gravity may be eccentric
2) For 1D and 1DX containers, lifting forces shall be applied at an angle of no less than 60 degrees to the horizontal
Note - Center of Gravity may be mobile, e.g. liquid, bulk or hanging loads.

Allowed Not allowed (or not applicable)

Note: Freight containers containing radioactive material have a reduced capacity. See Table 2.
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6.3  Bottom Lift Sling Method

The Bottom Lift Sling method of lifting can be used for empty and loaded containers. The
container is lifted from the side of the four bottom corner fittings attached by slings to a spreader
beam. The bottom sling attachment shall bear on the comer fittings only and should be such to

exert lifting forces not more than 1.5 inches away from the outer face of the corner fittings
(Figure 3b).

The lifting devices shall be properly engaged.
b. The applicability of the Bottom Lift Slings is given in Table 6.

¢. Forloaded containers, the lifted angle, ., shall not be less than the minimum values

shown in Table 3 or exceed the gross container weight of Table 2. See Appendix E for
minimum sling lengths to achieve the minimum angle.

Figure 3. Bottom Lift Sling Configuration

Table 6. Bottom Lift Sling Acceptable Use Table

BOTTOM LIFT SLING

Empty Container B 1SO Loaded Container
Container Type 6346

asal aal a [ax]ese]les] & |ex]cc] c | ox] o Jox per |paapanl A ax |eee]es| & |ex]cc] c [cx] o |ox
General Purpose | GP, VH
Open Top uT

Bulk: non-
pressurized

BU 1212 2)

Thermal 1) 2)

Platform PL

1) Center of Gravity may be eccentric
12) Center of Gravity may be mobile, e_g. liquid, bulk or hanging loads.

] Allowed EE Notallowed (or not applicable)

Note: Freight containers containing radioactive material have a reduced capacity. See Table 2.
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6.4 Fork Lift Method

The container, if provided with fork-1ift pockets as specified in ISO-1496-1 (shown in Figure 4),
is lifted by means of forks. This method only applies to the C and D type containers (20 and 10
foot long containers) whether loaded or not (see table 7).

Warning: Containers, with or without fork-lift pockets, shall not be lifted by forks under
the base of the container (as opposed to in fork-lift pockets) except as specified in section
7.2,

a. The forks should ideally extend the whole width of the container, but under no
circumstances should they extend less than 6 feet or 72 inches.

b. When 1CC, 1C, and 1CX containers are fitted with a second (inner) set of fork-lift
pockets, these pockets shall be used for empty handling only.

¢. The applicability of fork lifts is given in Table 7.

Figure 4. Fork Lift Configuration
Table 7. Fork Lift Acceptable Use Table

FORK LIFTS
Empty Container Loaded Container

c lex] o [ox Container Type
General Purpose

Open Top

Bulk: non-
pressurized

Platform

1) Center of Gravity may be eccentric
|2) Center of Gravity may be mobile, e.g. liquid, bulk or hanging loads.

] Allowed EE Not allowed (or not applicable)

Note: Freight containers containing radioactive material have a reduced capacity. See Table 2.
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7.0 ALTERNATIVE LIFTING METHODS

The following are options for alternative lifting methods:

Note: Freight containers containing radioactive material have a reduced capacity. See Table 2.

7.1 MANUFACTURER’S METHODS

Other lifting methods or applications of the above methods may be used if approved by the
freight container’s manufacturer. For instance, some manufacturer’s supply 30 and 40 foot long
containers with fork lift pockets. With the manufacturer’s approval, these containers may be
lifted using a fork lift. This is typically used on empty containers.

7.2 CONTAINERS UNDERNEATH POWERLINES

Existing containers without fork pockets, residing underneath energized overhead lines and
within the prohibited zone (as defined in DOE-0359, Hanford Site Electrical Safety Program), may
be moved with a forklift from the prohibited zone within the requirements of one of the
following options.

1. Option A

a. The container is empty;

b. The container is only moved from the prohibited zone where it can be handled
as prescribed in this standard or is moved directly to a transport vehicle
outside of the prohibited zone;

¢. The container is inspected by a qualified engineer

1. Prior to the move to ensure the container is structurally sound and

ii. After the move for structural damage prior being returned to service;
d. Management approval i1s obtained; and
e. Forks meet the requirements of 6.4 (a).

2. Option B

a. The container is empty;

b. The container is inspected for safety and stability by a qualified engineer
prior to the move;

¢. The container is permanently removed from service and rendered unusable
after the move;

d. Management approval is obtained; and

e. Forks meet the requirements of 6.4 (a).
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7.3 ENGINEERED METHODS

Engineering may approve alternate lifting methods on a case by case basis. In such cases,
engineering shall conduct an evaluation of the box and provide design of the lifting method.

8.0 RIGGING REQUIREMENTS

The lifting device requirements for lifting the containers shall comply with the ASME B30.20
Below the Hook Lifting Devices as applicable and DOE-RI.-92-36 for the below the hook lifting
equipment. If an accurate reading for documentation or shipping purposes is required, or if the
estimated weight of the container is close to the maximum rated capacity of the container, then a

dynamometer shall be used to perform the lift. Assure that the maximum loads of the containers
are not exceeded (see Table 2).

a. Care shall be taken to ensure that the equipment used is suitable for the load and is safely
attached to the container and the container is free to be handled.

b. Inthe case of a single point lift, special attention should be paid to the risk of the
container tilting due to eccentricity of the center of gravity.

9.0 REFERENCES

49 CFR 173.410, Shippers — General Requirements for Shipments and Packaging,
Subpart I — Class 7 (Radioactive) Materials, General Design Requirements.

ASME 30.10-20035, Hooks

ASME B30.20-2006, Below-the-Hook Lifting Devices

ASME B30.26-2004, Rigging Hardware

ASME B30.9-2006, Slings

ASME BTH-1-20035, Design of Below the Hook Lifting Devices
DOE-RL-92-36, Hanford Site Hoisting and Rigging Manual

EDF-6285, Evaluation of Cargo Container Lifting Fittings, Idaho Cleanup Project,
USDOE by CH2M-WGIdaho, LLC.

ISO 1161 1984-12-15, Series 1 Freight Containers — Corner Fittings — Specifications.
ISO 1496-1 1990-08-15, Series 1 Freight Containers — Specification and Testing

1SO 2308:1972, Hooks for lifting freight containers of up to 30 t capacity — Basic
requirements.

1SO 3874, Series 1 Freight Containers — Handling and Securing
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ISO 668 1995-12-15, Series 1 Freight Containers — Classification, Dimensions and
ratings.

OSHA 29 CFR 1918, Safety and Health Regulations for Longshoring
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APPENDIX A — LIFT DESIGNATION

Lift Designations

In order to plan for lifting freight containers (Conex boxes), the type of lift to be performed must
first be determined. The lift will be designated as a “Normal,” “Special,” or “Critical” lift.
Existing WRPS procedures and the DOE-RI.-92-36 already address the requirements for
planning and executing all lifts including Special and Critical lifts. For all types of lifts;
however, the type of container to be lifted must be determined. The type of container and the
container capacity are usually posted on a metal placard inside the door of the container. If the
placard information is not available, then the tables in this standard and the associated
dimensions for each type of container can be used to determine the container type. The type
determination and inspection of each container uses a graded approach.

Lift Planning

For Normal lifts, the planning process for lifting freight containers will normally involve at least
the following;:

1. Field Work Supervisor
2. Designated Leader (DL) performing the lift

Special lifts may also require additional approval according to company procedures.

The Hanford Site Hoisting and Rigging Manual DOE-RI.-92-36 requires critical lift signature
approvals. Additional approvals may be required according to company procedures.
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APPENDIX B-LIFT POINT INSPECTIONS

For Normal lifts, the inspection and evaluation of the container and lift points are performed by
the Qualified Riggers performing the lift.

For Special and Critical lifts, the lift points and the containers will need to be evaluated by a
Qualified Rigging Engineer.

All manufacturer-installed lift points shall be inspected and evaluated by a qualified person
before use for cracks, deformation, and excessive wear or damage. When questions arise
regarding the use of manufacturer-installed lift points, the Qualified Rigging Engineer shall be
consulted.
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APPENDIX C-CLLOSELY STACKED CONTAINERS

In some cases, Conex boxes may be closely stacked side by side. This may prevent lifters
(corkies) from being installed on the sides of the bottom of the box. Thus, the Bottom Lift Sling
method cannot be used. In this case, the box may be lifted from the top lift points in order to
relocate the box. Ifthe box is loaded, the Top Lift Spreader method should be used.

Conex box spreaders; however, are expensive, heavy, and cannot be used if there are fans or
other protrusions on the top of the container. Because of this, conex box spreaders are often
unavailable or impractical. In these cases where conex box spreaders are unavailable or
impractical and the box is loaded, the following approach should be followed:

o Install lifters (e.g. corkies) on the ends of the corner fittings on the bottom of one side of
the box, and ensure that the lifters are properly engaged. The ends of the top corner
fittings may not be used because they have a different sized and shaped hole.

e Connect slings to the lifting lugs and make sure they meet the requirements for minimum
sling lifting angles given in Table 3 of this standard. Note: since corkies rely on the
slings being angled to work properly, a spreader beam should ot be used for this part of
the operation; both slings should connect to one hook or shackle as shown in Figure 5.
Lift the end of the box to a minimal height (ideally no more than a few inches off the
ground) and shift it to the side. Use care not to side load the crane. The mobile crane
operator shculd use the boom up method or the boom extension method when shifting
one end of the container box.

¢ Set the box end down and repeat for the other side. This should create enough space
between the conex boxes to install lifters on the sides of the box.

e Install lifters on the sides and use the bottom lift sling method to move the box.

Page 13

Page 13



DOE/RL-92-36, Hanford Site Hoisting and Rigging Manual

Chapter 3-4 - FREIGHT CONTAINER LIFTING STANDARD

September 9, 2024

Rev. 2, Rel. 0

Conex Box

Slings

7\

Page 14

Lifters installed on end of box

Figure 5. Example of one end of a box being lifted in order to slide sideways.
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APPENDIX D-MODIFIED CONTAINERS

All Conex boxes will need to be inspected to determine if modifications have been made. If
modifications have been made to the Conex box, then it will need to be evaluated by a Qualified
Rigging Engineer prior to performing the lift.

In all cases, an inspection of the Conex box is necessary to: 1) determine the type of Conex box,
and 2) to determine if there are any detrimental modifications that have been made to the box,
and 3) to evaluate the integrity of the lift points. If there are any questions regarding the integrity
of the Conex box, contact the Civil/Structural Discipline Lead Engineer.

Some examples of modifications, as illustrated below, include adding roll up doors to the ends or
to the sides of the box.

Doors added to the side of a Conex box. These may negatively impact the structural integrity of
the box.
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Doors added to the ends of two Conex boxes. These may also have a negative effect on the
strength of the boxes.
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APPENDIX E-MINIMUM SLING LENGTHS
Table 8. Minimum Sling Lengths
TOP LIFT SLING METHOD BOTTOM LIFT SLING METHOD
DIMENSIONS | 4 WAY DIMENSIONS | 2 WAY
CONTAINER BRIDLE %?gg AINER BRIDLE
TYPE (WX LENGTH (WXL) LENGTH
I ] | [ S S|
AX, A, AA, , AX, A, AA, ,
W $X 40 30 " 8X 40 30
BX, B, BB, , BX, B, BB, ,
BBRER 8X 30 24 BER 8X 30 24
X, C,CC 8$X 20 16’ Ccx,C, CcC 8X 20 16’
DX, D 8X 10 14 DX, D 8X 10 12

Note 1: This table was made assuming the center of gravity is centered. Eccentric loads

will require varying sling lengths or the addition of shackles.

Note 2: This table only gives sling lengths. Sling size (thickness) will be determined based

on load and load placement characteristics and will vary case by case.

Note 3: Lifting lugs shall be properly engaged. Depending on the lugs used, this may

require sling angle adjustment, but the angle shall not be below 45 degrees.
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3-5 LIFTING REQUIREMENTS FOR CONCRETE BLOCKS

3-5.1 Scope

Concrete Blocks (i.e., Ecology, Landscaping Blocks) stacked more than two high shall be
evaluated for structural stability. Lifting blocks that are not stacked, with a forklift (load on tines)
are acceptable. Concrete Block lift bails shall be inspected and found free of cracks, deformation,
excessive wear exceeding 10% of nominal size, damage, or broken wires or stands, as
applicable, before being lifted using bails under one of the following approved conditions and
methods.

3-5.2 Lifting with “Engineered and Marked” Concrete Blocks

Concrete blocks that meet the following requirements or equivalent as determined and approved
by a qualified engineer, may be lifted using the lifting bale.

e Concrete Blocks shall be designed by a licensed professional engineer.

e Concrete shall be per American Concrete Institute (ACI) 318, Building Code
Requirements for Structural Concrete and Commentary, and 301, Specifications for
Structural Concrete.

e Lifting bail embedment shall comply with ACI 318 and lifting bail material shall be
designed to the applicable codes to withstand the anticipated lifting loads.

e Concrete Block manufacturers shall implement a documented system for quality control
of the block fabrication. The system shall include random testing of a minimum 10% of
the lifting bails to a 125% load test for each contractor purchase order.

e Each concrete block shall be permanently marked (etched or stenciled) on both sides of
the block with the Contract Number and the month and year of fabrication.
3-5.3 Lifting with an Approved Below-the-Hook Lifting Device

Concrete blocks that do not meet the requirements of an Engineered and Marked block, shall be
lifted with an approved below-the-hook lifting device meeting the requirements of Chapter 2-20,
Below-the-Hook Lifting Devices.

3-5.4 Lifting with Special Lift Plan

Existing concrete blocks that do not meet the requirements of an Engineered and Marked block
and are configured in a position that prohibits the use of an approved lifting device, shall be
lifted by implementing Special/Engineered lift criteria addressing hazards associated with a
possible lift point failure.
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3-6 USER’S GUIDE

This chapter is a user’s guide to good practices. Its use and application does not absolve the user
of responsibilities to comply with the requirements of this manual and referenced Department of
Energy (DOE), Occupational Safety and Health Administration (OSHA), and American Society
of Mechanical Engineers (ASME) standards. Permission for the use of The Complete Rigger’s
Reference Handbook from RiggSafe Solutions in this manual does not allow reproduction.
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3-7 29 CFR 1926, SUBPART CC, CRANES AND DERRICKS IN CONSTRUCTION

This attachment contains a link to 29 Code of Federal Requlations (CFR), Subpart CC, Cranes
and Derricks in Construction.
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